year 1187, that its first mention in the literature of that year does not refer to it as being of recent introduction, that the discovery of the directive property of a magnet in the Earth's f•eld must have preceded this application by some considerable time, but that of this time it was not possible to frame any reliable estimate.
and 1892 [33] . It has to be noted that the declination ir.'dicated by the figure in Blanco's map is shown as westerly, whcreas all available information on the subject shows that the declination over Europe in 143() was easterly. The matter has again been dealt with recently by Heathcote [34] . The general conclusion is that while the exact purpose of these. sets of radiating lines is not perfectly clear, Blanco's map does not show the declination and that the figure in question has no relation thereto.
Another early map is that referred to by Libri [35] , and is now' in the Biblioth•que Nationale, Paris [30] . It forms part of a manuscript containing the poem La Sfera by Goro Dati [37] , and is referable to the early part of the fifteenth century. But that it contains, as Libri stated, an indication of the declination is extremely doubtful. It includes a diagram in which an arrow is placed near (but not exactly over) the north point of a compass-card. But it is fairly clear that this unsymmetrical position of the arrow may have been due to carelessness in drawing and not to design. Indeed, ca•s have been found in which the arrow inclines sometimes to one side, .sometimes to the other, of the north point. Hence this map cannot be accepted as bearing any evidence of a knowledge of declination.
9--For a considerable body of valuable evidence drawn from still another source, we are indebted to the labours of Hellmann [•$] and
Wolkenhauer [3•)]. This is based on the fact that about the middle of the fifteenth century, if not earlier, portable sun-dials were in use, chiefly by travellers, which had attached to them, in the base of each instrument, a small compass which facilitated the correct adjustment of the instrument with its "noon-line" in the geographical meridian. Some of these compasses show a mark indicating the amount of the declination. As the papers of He!!mann and Wolkenhauer supplement each other, it may .be convenient to summarise them together.
After calling attention to the manufacture of these portable sun-dials, chiefly at Nuremberg and Augsburg, Hellmann begins his argunaent by giving sound reasons for the belief that the word "compass" or "compassus" meant nothing more than a horizontal sun-dial provided with a magnetic needle [40] shows that he had observed the declination at Rome in 1510 and found it to be 6 ø east, whereas it was 10 ø at Nuremberg. This observation--the earliest of its kind on land--was very probably made with the compass of a portable sun-dial, for it is known that Hartmann was an expert in the construction of these instruments [ 16--Before dealing with these passages, it is necessary to explain some of the terms employed, and to assign, as nearly as possible, the position at sea to which each passage refers.
In Columbus' day, the compass-card was divided into eight "winds," separated from one another by the directions north, northeast, east, southeast, south, southwest, west, and northwest.
Each of these "winds" of 45 ø each, was subdivided into four "quarters," each of 11•*. Hence a "quarter" corresponded to what is now known as a "point".
Whether further subdivisions were marked on the card is uncertain.
Probably they were estimated by eye. Ber'celli's view cannot be accepted for several reasons. First, while it is true that the ships were then in a region of easterly declination, it is highly probable that the amount of the declination was too small to be detected by the rudely divided compass-cards in use at that time. About 40 years afterwards, De Castro [105] found the declination at Lisbon to be 7• ø east, and in 1538, at Las Palmas, it was 5• ø east. These cannot be regarded as evidences of the origin of the conception of declination and, especially as they have an interest of their own in the history of the subject, they require separate and later treatment. We therefore conclude our investigation into all known or supposed origins with the examination of the claim to priority put forward on behalf of Sebastian Cabot. The way is therefore clear to draw such conclusions as the records would appear to warrant. The discovery of the directional property of a suspended magnet was reached in an age which was but poorly equipped to apply accurate tests to such a property. Instruments for such purposes were very few and very crude. Add to this the fact that it was a time in which discussion tended towards the assignment of quality, rather than the determination of physical magnitude, and we need not be surprised that progress towards the second fundamental in terrestrial magnetism was uncertain and slow. But the recognition of magnetic declination was only a matter of time, depending as it did upon improvement in instrumental means and the consequent increase in accuracy of observation.
17--The quotations from the original sources have now to be examined in order to ascertain their meaning and to deduce therefrom what Columbus actually observed. This is a task of no slight difiSculty
From the earliest records quoted, one derives the conclusion that, long before the regular observation of declination as an accepted fact, there must have been a vague impression that the magnet did not coincide in direction with the geographical meridian. Even in 1266, when Roger Bacon wrote, the possibility of its pointing in other directions had been mooted and it is difficult to conceive of Bacon writing as he did without some observational data at his disposal. It is legitimate--. without adopting the facile process of raising conjecture to the level of historical fact--to suppose that cases would occur irregularly in which attention would be directed to the fact of such divergence between the two meridians. But these would not form the subject of record, although they might be common knowledge among those who had actual contact with the matter--that is, among sailors and makers of compasses, sundials, maps, and charts.
It is here, then, that the beginnings of the conception of mag-netic declination are to be found--among those whose busine•s in life was to take cognisance of such matters and deal with them as actual affairs. Unfortunately for the historian ooe science there is no record of the process and we are only permitted to know its outcome. This took the 
